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DOC and Climate

* S. Arrhenius 1896: CO2 from fossil fuel burning
leads to greenhouse effect

* Siegenthaler and Sarmiento 1993: DOC comprises
vast majority of marine organic carbon ~equivalent
to atmospheric CO2 pool

* Hedges 2002: Oxidation of just 1% of DOC would
generate a flux of CO2 into the atmosphere equal
to all fossil fuel burned in a year

* Belanger et al. 2006: Photoproduction of CO2
through oxidation of CDOM increased ~15% in the
Arctic recent years due to the decrease in sea ice
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NOMAD and the synthetic IOCCG datasets have
been extremely useful to algorithm development,
but for our purposes, a carbon-centric, ocean color
database is required which extends into the UV,
includes larger numbers of field stations (~40X
more), and matches CDOM & DOC to satellite
imagery as well as in situ radiometry.
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Table 2. Summary of field data collection campaigns.
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Algorithm Development



- Empirical Approaches

Band ratio, one-phase exponential decay model (EXP)
Multiple Linear Regression (MLR)
Machine Learning

Random Forest Tree-Bagger (RFTB)

* Semi-analytical Approaches (*Hybridized here for CDOM, not
CDM, but no UV, and no DOCQ)

Quasianalytical Algorithm (QAA)
Generalized Inherent Optical Property (GIOP)
*CDM is related to a, (CDOM) and bbp(NAP)

* All algorithms were tuned/optimized/trained on in situ
reflectances and validated on satellite data from independent
field stations.
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RFTB
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MLR
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MANNINO ET AL.: SATELLITE VALIDATION OF DOC AND CDOM
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Algorithm Validation
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Algorithm Application
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Figure 9. Climatological DOC distribution from a regression analysis based upon wintertime SST
values. Concentrations of DOC are in units of pmol L~'. The regression models used are presented in
Table 2, and further details may be found in the text.
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Summary

Remote sensing of CDOM, spectral slope, and DOC are
Important to understanding marine carbon budgets and the
underwater light field

GOCAD is a global, carbon-centric, algorithm development
database including hyperspectral data extending into the UV
with ~50k field stations

Several algorithms performed reasonably well retrieving a,(4),
S4(4), and DOC, but MLR proved the most versatile and easy to
|mplement on satellite imagery

Combining ocean color imagery with SSS from Aquarius
vastly improved retrievals of DOC

Aurin, Dirk A., Mannino, A., Larry, D., Remote sensing of CDOM and
dissolved organic carbon in the global ocean, in prep.
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CDOM

* Strongly absorbs in the blue and UV
Limits light for photosynthesis
Shades cells from UV damage

Leads to surface heating/stratification

* Together with chlorophyll, CDOM dominates the
blue-green ratio of sea-surface reflectance
Increases uncertainty in band-ratio algorithms for Chl

S, important to semi-analytical retrievals, particularly those
that separate CDOM from non-algal particulate absorption



CDOM Remote Sensing
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